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é FORMATION —
n SERIES AND OLOGY DESCRIPTION OF MAP UNITS
Ho!ocene and QUATERNARY S MEMBER
Pleistocene
> ALLUVIUM (Qal) — Clay, silt, sand, and fine to cobble gravel along present main stream channels; maximum thickness prob-
& = —— ably at least 40 ft (12 m)
a =/ & é 3?13 ne Surficial COLLUVIUM AND SLOPE WASH (Qc) — Mostly thin poorly sorted deposits of clay, silt, and sand; includes small talus depos-
N Unconformity E Pleistocene deposits its composed mainly of angular fragments of baked mudstone and many large slumps in the Lebo Shale Member which are
a e h g found on steep slopes in northern part of quadrangle
X AT < . ALLUVIUM, COLLUVIUM, AND SLOPE WASH, UNDIFFERENTIATED (Qac) — Unconsolidated clay, silt, sand, and gravel,;
1984 |- Lincantarig = —— = maximum thickness probably at least 30 ft (9 m)
Tfl Paleocene TERTIARY =—ah " probably at leas m
= e ALLUVIUM AND LOW TERRACE DEPOSITS, UNDIFFERENTIATED (Qat) — Unconsolidated clay, silt, sand, and fine to
Tongue River very coarse gravel; maximum thickness probably at least 40 ft (12 m)
Member TERRACE DEPOSITS, UNDIVIDED (Qt) — Mostly poorly sorted unconsolidated clay, silt, sand, and fine to very coarse gravel;
ECONOMIC GEOLOGY extensive deposits of limestone cobble gravel along Fivemile Creek appear to have been deposited by ‘“Ancestral Five Mile
The Ranchester quadrangle was mapped as part of Creek” which has lost most of its flow due to stream piracy by lower Columbus Creek; thickness generally 5-40 ft (1.5-12
the U.S. Geological Survey’s program of classifying and LIST OF MAP UNITS T m
evalualltinglminer:.l lllands in the pUthddOH:iaiin' The ée' ol [—— i Terrace deposits (Qt; ) — Mostly unconsolidated silt, sand, and gravel; thickness possibly 10-20 ft (3-6 m)
ional geology of the area was mapped and discusse
ily Dar%on (1gg063, b). Resourceslzft)” economic interest | (| e T Terrace deposits (Qt, ) — Mostly unconsolidated sand and fine- to cobble-size gravel; pebbles and cobbles predominantly com-
within the quadrangle include subbituminous coal, sand ok . Qc COLLUVIUM AND SLOPE WASH A posed of crystalline limestone; maximum thickness possibly 25 ft (8 m)
and gravel, and ground water. Oil and gas may occur at A , Otic ALLUVIUM. COLLUVIUM. AND SLOPE WASH Terrace deposits (Qt3) — Mostly consolidated sand and fine- to cobble-size gravel; maximum preserved thickness possibly 10 ft
deptl:: o UNDIFFERENTIATED ’ (3 m) . _ . o
_Coal beds of economic thickness are found locally Qat ALLUVIUM AND LOW TERRACE DEPOSITS, PEDIMENT DEPOSITS (Qp) — Mostly poorly sorted, poorly consolidated sand and fine- to cobble-size gravel capping ridges in
within the Lebo Shale Member of the Fort Union For- UNDIFFERENTIATED southwestern part of quadrangle; pebbles and cobbles are predominantly composed of crystalline limestone; maximum pre-
mation. Coal bed a, mapped in the northwest corner : served thickness possibly 20 ft (6 m)
of the quadrangle, is as much as 6.5 feet (2 m) thick; - irgt% - TERRACE DEPOSITS, UNDIVIDED Lem FORT UNION FORMATION
it is about 600 feet (183 m) stratigraphically below the RIFEET Terrace deposits Shale Tongue River Member (Tft) — Mudstone, sandstone, carbonaceous shale, and coal, interbedded. Upper part: mudstone, light-
foy e Lebo.' Coal beil o, neap the fop of the mem- {982 Member gray to pale-yellowish-gray, containing some ironstone concretions; sandstone beds, light-yellowish-gray to pale-orange-brown,
SEL, UL OBt of Sevaii Tobt O SarbonuaEous Terrace deposits fine-grained, moderately calcareous and ferruginous, moderately resistant, generally 1-25 ft (0.3-8 m) thick; maximum pre-
sh.a e 1nterb.e Bl et et an Bl G B Lol i PN T d it ; served thickness about 200 feet (60 m). Lower part: mudstone, light-bluish-gray to yellowish-gray, locally containing abun-
e 4 maxmum ot 34 f?et (£1.9-1.2 m) of eoal. 1982 s s < Fort Union dant ironstone concretions and selenite crystals; sandstone beds, light-yellowish-gray to pale-orange-brown, very fine to medi-
Thicker and more continuous coal beds are found = | Paleocene . . . . .
ifhii The Tongue River Member. The Carney cosl Qp PEDIMENT DEPOSITS ~ Formation um-graln'ed, moderately calcareous and ferruginous, moderate_ly resistant, generally 1T15 ft (0.3-5 m) thick; 150-200 ft (45-
:)Vld t the b £ the T Ri d the Slat & 60 m) thick. Base of Carney coal bed marks base of member in mapped area, except in the southeast corner of the area, where
Ciee’:l? coa? b:;eacr)e boeth ::r%:riill;v;f,l ;nfeet (eo'ga_:rm) FORT UNION FORMATION the Carney bed apparently has thinned and the base of the Monarch(?) coal bed, lower bench, was mapped as the base of the
thick in the northeastern part of the quadrangle. Fresh Tongue River Member member. ) )
samples of the Carney coal bed collected from mine Tongue River Member (baked) (Tftb) — Mudstone, sandstone, and carbonaceous shale; baked by the burning of underlying
workings about 6 miles (10 km) east of the quadrangle Tongue River Member (baked) and interbedded coal. Baked mudstone is light yellow to dark red, hard, brittle, massive to slabby, and resistant. Baked sand-
by Taff (1909, p. 135) had a heat value averaging about 8 stone is generally light red and is friable because of formation of baked granules of former cementing material. Locally out-
9,500 British thermal units (2,400 kcal) on an as-received Lebo Shale Member cropping beds of light-colored ash (A) overlain by scoriaceous partly fused rock represent burned coal beds. Tongue River
basis and a sulfur content averaging about 0.55 weight Tullock Member Member baked by the burning of the Monarch coal bed caps several ridges and broad mesas in northeastern part of quadrangle
percent. The Monarch coal bed is burned everywhere 1981 ke Lebo Shale Member (Tfl) — Mudstone, light- to medium-bluish-gray ; contains generally thin interbedded lenses of yellowish-
in the quadrangle except in the southeast corner of the gray fine-grained sandstone and dark carbonaceous shale containing some coal; discoidal dark-reddish-brown ironstone con-
area, where the bed is split into westward thinning o cretions as much as 3 ft (1 m) in diameter are locally abundant; 1,000-1,200 ft (300-370 m) thick
benches separated by several feet of mudstone. The m—Y _ COAL BED — Approximately located; short dashed where inferred; dotted where concealed. EXPOSED
coal beds herein designated “Carney” and “Monarch™ ., 5.~ 57'30" Thickness of thin coal, in feet!, measured at triangle. Number in circle refers to location SUBSURFACE
?:re correladtel\cllI with ;he bdeds mme(;i in Ehe .aban(EFOIgd of n'1easured coal s:ctlon. Letter symbol indicates 1dent1f1c.at10n of coal b?d: m, Monarch ”I{'Il;lrl:;:r Tullsék Member (TThu) — Mudstons antl sandstons, inferbedded, nonmarine, Mudstone, lighi- to mediyto-gray, locslly par-
avacy an onz%rc Sl bed; mi, Monarcl?(:) bed, lo?)ver bench, s/, Slater Creek bed; c, Carney bed; ¢z, carbonaceous bonaceous; sandstone, pale-yellowish-gray, fine-grained, friable. A maximum of possibly 100 ft (30 m) is very poorly exposed
1909) about 5 miles (8 km) east of the quadrangle. shale beds containing very little coal, mapped locally for structural control. Coal beds in, sonthwestern pistt of quadsanple; tofal tiiskness i €SD-700 feet (200-210 m)
The Slater Creek coal bed, which occurs between the " 4980 shown within or directly underlying baked rock units are burned and are represented by ash 4 ’
Carney and Monarch beds in the drainages of Slater and >
Early Creeks, may represent a lower split of the bed 4980 . CONTACT — Approximately located; short dashed where inferred; dotted where concealed
mn};\:i,(;ne)t(lrl,foﬁc:gi;c}lzoci:?w?;:zrmed in the northeast- T 58N T.58N. Tt FAULT — Approximately located; short dashed. where inferred; dotted where concealeq.
ern part of the quadrangle in September 1973 under a T 57N. Bar and ball, showing approximate vertical displacement, in feet!, on downthrown side
U..S. Geological Survey gra.nt to the Montana Bureau of >/ N — 4206— STRUCTURE CONTOURS — Drawn of base of Monazeh coal bed within Tongue River Mem- LAN(?E FO.RMAT_ION - Sandstone, pale-yellow to light-browp, fine- to medium-grained, generally nonresistant to moderately
Mines and Geology. The first of these holes,.BMC 72-11 tier of Fort Union Formation. Short dashed where projected over land surface. Gonfour resistant; contains thin interbedded gray mudstone; nonmarine
(sec. 17, T: 58.N., R. 85 W.), penetrates a thick sequence 3 interval 50 ft (15.2 m); contour interval in southwestern part of mapped area 100 ft (30.5
of coal which is preserved in a small downfaulted block. 0§ 5 "
The Monarch coal bed is about 47 feet (14.3 m) thick in cof y =)
this hole. Another thick coal bed of uncertain correla- 2 {4979 i STRIKE AND DIP OF BEDS 8 Upper Lance Formation
tion occurs about 20 feet (6 m) above the Monarch bed. S% - E Cretaceous (part)
A chip sample of coal from this bed was determined to gi & Téllslpc):m ABANDONED OIL AND GAS TEST HOLE — Showing operator and lease name and total =
have a heat value of 8,085 British thermal units (2,037 E§ 5400 depth, in feet! )
kcal) and a sulfur content of 0.26 weight percent (as- 3
received) by the Montana Bureau of Mines and Geology == R ABANDONED COAL MINE
laboratory. In the second hole, BMC 72-12 (sec. 20,
T. 58 N., R. 85 W.), thick coal beds are burned, pro- * GEEMBLAT
ducing the interval of baked rocks typical of this area. E - SMALL EARTHFILL DAM
Driller’s logs and analytical data on the chip sample g : LE)
collected are available in open files of the U.S. Geological Z | |= Bﬁc U.S. GEOLOGICAL SURVEY COAL DRILL HOLE
Survey (U.S. Geol. Survey and Montana Bur. Mines and cz) <2( 72-12 ! ;
Geol., 1973). ,; 3 g To convert feet to metres, multiply by 0.3048.
Oil is produced from the Shannon Sandstone Mem- 30 N
ber of the Steele Shale in the Ash Creek and Ash Creek =
South fields about 4 miles (6.4 km) east of the quad-
rangle. Four unsuccessful tests to the Shannon Sand-
stone Member have been drilled within the quadrangle,
but the Shannon Member of the Steele and several deep-
er formations remain potential sources of oil and gas.
The Quaternary deposits generally supply adequate
sand and gravel for road building; particularly valuable T.58N.,R. ie W., 6th P.M. T.58N.,85W., 6th P.M. T.57N.,R. Ef W., 6th P.M. T.58N., SSAW., 6th P.M.
atllrlee ghlfag::rllr;:ntBti(pe?imsl;(Iilstgies(i);lil;:vcfsf?rrrrlor;?ir:noeftal o STM4 Sec. 23 Sec. 23 Sec. 14 Sec. 14 Sec. 23 Sec. 24 Sec. 25 Sec. 13 Sec. 24\§ec. 19 Sec. 19 Sec. 20 Sec. 20 Sec. 17 Sec. 21 Sec. 28 Sec. 29 Sec. 30 Sec. 32 Sec. 32 Sec. 32 Sec. 33YSec. 4 Sec.5 Sec.5 Sec.5 Sec.5 Sec.28 Sec. 29 Sec. 2? g A
in many places. The baked rocks of the Tongue River @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ Sec. 17 Sec. 20
Member in the northeastern part of the quadrangle are 817 (Composite) (M0 BMC BMC
a potential source of this material. 4 72-18 72-12
Ground water for domestic and stock use is generally . (Drill hole) (Drill hole)
derived from sandstones within the Fort Union Forma- G
tion and from Quaternary deposits. Several deeper for- Coal 'V'f()tf)‘amh(ged Monarch(?)
mations are potential aquifers. The ground-water re- Thickness, in feet Hrne BN 1.5 bed
sources of the general area were discussed by Lowry Monarch bed \
and Cummings (1966). =/ o E%i __(burned) A
Carbonaceous
REFERENCES CITED 8 ] : G SO ; ARl N R O R TR e : R 2 S5 mudstone or shale
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